128 for 8h with shaking (100 rpm). Optical density (OD) was measured every half an hour during the 129 incubation time spectrophotometrically at 600 nm (Bio spectrophotometer Eppendorf, Germany).
Preparation of acid-adapted cells
131 For the acid adaptation treatment, one mL of the late exponential phase culture was suspended in 132 99 mL of the LB broth (pH 5.0). Bacterial cells were then grown overnight at 37 º C with shaking 133 (100 rpm) to obtain the stationary phase cultures (OD 600 = 1.8). V. vulnificus grown in a similar 134 condition in un-acidified LB broth (pH 7.0) served as the unadapted cell. Both adapted as well as 135 unadapted cells were further challenged for acid the shock.
136 Acid challenge studies 137 LB broth acidified to pH 4.0 and pH 4.5 served as a media for acid challenge studies. One mL of 138 the acid-adapted and un-adapted cells were collected by centrifugation 6000 X g and washed 139 twice with phosphate buffer saline containing 3% NaCl (PBS-3). Then, the cells were suspended 140 in 50 mL of acid challenge medium at an initial population of 10 8 CFU/mL at 37°C with shaking D r a f t 7 146 plated onto LB agar. The viable colonies were enumerated after 18h of incubation at 37°C and 147 expressed as CFU/mL.
148 The acid challenge of V. vulnificus cells inoculated onto the oyster meat 149 The ability of bacteria to survive in acid when inoculated onto a food source was tested by using 150 oyster. One mL of the stationary phase cells were collected by centrifugation at 6000 X g and 151 washed with PBS-3. Later cells were suspended in 400 µl PBS-3 and inoculated 0.1 g of the 152 homogenized oyster. Bacteria were allowed to adhere on the surface of the meat particle for 10 153 min at room temperature. The inoculated oyster was then placed into 50 ml of LB broth acidified 154 to pH 4.0 and pH 4.5 and incubated at 37°C with shaking (100 rpm) for 3 h. Washed bacterial 155 cells were also directly challenged for the acid shock which served as control. Un-inoculated 156 ground oyster was subjected to acid challenge studies to check for the presence of native V.
157 vulnificus. The viability of the test organism was calculated by withdrawing 100µl of aliquot 158 every 10 min those challenged at pH 4.0 and 0.5 h those challenged at pH 4.5 and plating them 159 onto LB agar. Colonies were enumerated after overnight (18 h) of incubation at 37°C.
160 The acid challenge of V. vulnificus during the amino dependent acid response 161 The assay for the lysine-dependent response was performed in minimal broth (pH 4.5) D r a f t 8 169 decarboxylase bacteria were grown overnight in minimal broth supplemented putrescine, 170 spermidine, spermine (0.1 mM each) and ornithine(1mM) followed by a challenge assay as 171 mentioned earlier. Samples were taken every half an hour until 3 h, plated onto LB agar and 172 incubated at37°C for 18 h after which viable bacterial counts were determined.
173 RNA extraction and DNase treatment 174 RNA extraction was done from the samples subjected to adaptive condition before lysine 175 dependent acid challenge. Bacterial cells were grown overnight with or without lysine (1 mM) 176 and LB broth (pH 6.0) at 37°C with shaking (100 rpm). One mL of the stationary phase 177 (OD 600 =1.8) bacterial cells were collected by centrifugation at 6000 X g for 10 min at 4°C and 178 then subjected for RNA extraction. To assess the cadBA operon levels upon the addition of 179 oyster, V. vulnificus was inoculated to the ground oyster and then subjected to acid challenge 180 studies at pH 4.5. RNA was extracted at 0.5 h of acid challenge experiment. Extraction of RNA 181 was done using the RNeasy mini kit (Qiagen, Germany). DNase treatment was carried out as per 182 manufactures protocol (Thermo Fisher Scientific Inc, USA). RNA concentrations were 183 normalised to 50 ng/µl and stored at -80°C until use.
Gene expression analysis by real-time PCR
185 The quantitative real-time PCR (qPCR) assay was performed using iTaq™ Universal SYBR 186 Green one-step kit (BioRad, USA) which has the advantages of cDNA synthesis and PCR 187 amplification in a single step. Primers were designed using reference sequence of V. vulnificus 188 with sequence accession number AF324470 &NC_004460.2. Details of primers are provided in 189 Table S1 . The appropriate concentrations of primers for all genes were determined, and the 190 optimized concentrations were used in the subsequent step. Analysis of the melt curve was 274 Bacteria at different cell densities were equally susceptible for the acid stress as indicated by no 275 difference in duration of survival after the acid shock. When the experiment was carried out at 276 pH 4.5, there was a clear density-dependent acid resistance observed (<0.001), as bacteria at 277 higher cell density survived better than bacteria at low cell number (Fig. 3) . In contrast to this E.
278 coli shows density-dependent sensitivity, the bacterial cells at higher density were more prone to 309 To gain further insight, in this study lysine-dependent acid response was explored and also the 310 potential role of ornithine was studied. Initially, acid-adapted cells were grown in complex 311 medium (LB broth) were added to the experimental broth (LB broth acidified to pH 4.5) 312 supplemented with lysine and ornithine separately. Results obtained suggests that adaptive 313 growth in complex media at pH 6.0 was not sufficient to rescue the bacteria during the 314 subsequent acid challenge in minimal broth supplemented with the amino acid at pH 4.5.
315 Subsequent attempt to identify the induction of decarboxylase enzyme, lysine and ornithine were 316 supplemented to the adaptive medium (Minimal broth supplemented with 1mM lysine and 317 ornithine separately). The result showed significant rescue was observed in response to lysine 318 supplementation in both clinical as well as environmental strains (<0.001), whereas no response 319 was elicited in response to ornithine. Even though cell count decreased over a period of 320 incubation time, it sustained its growth for 3 h whereas control cells without the induction were 321 diminished within 90 mins (Fig. 4.) Table S1 : Primers used in the study 642 Table S2 : Standardization of the experimental protocol for the acid challenge studies 643 Table S3 : Expression level of cadBA related genes upon the addition of ground oyster D r a f t . Bars represent the standard error from three replications. V. vulnificus has grown overnight to obtain stationary phase at pH 7.0 and approximately 107-108 CFU/mL cells were then subjected for acid challenge studies. Bacteria's were inoculated onto the surface of oyster and then subjected for acid challenge (• ) Bacteria inoculated to the acid challenge media directly were considered as the control sample (○ ) 72x26mm (300 x 300 DPI)
